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(57) ABSTRACT

A plastic movable guide for a belt or chain transmission has
a plunger-engaging portion for contact with the plunger of a
tensioner at a location remote from 1its pivot axis. A rein-
forcing plate 1s located 1n a slot 1n a resin guide body, and
1s slightly recessed at the location of the plunger-engaging
portion so that i1t does not protrude from the slot opening and
1s not contacted by the plunger of the tensioner. Superior
quictness of operation, ease ol assembly, and reduction of
production cost are achieved.

3 Claims, 6 Drawing Sheets
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PLASTIC MOVABLE GUIDE FOR
TRANSMISSION DEVICE

FIELD OF THE INVENTION

This 1invention relates to a plastic movable guide for an
endless, flexible, circulating power transmission medium,
such as a chain 1n a chain and sprocket transmission, or a belt
in a belt and pulley transmission.

BACKGROUND OF THE INVENTION

Many machines, such as automobile engines, include a
transmission device, which transmits power by means of a
chain, a belt or the like. A movable guide 1s maintained 1n
sliding contact with the transmission medium, and cooper-
ates with a tensioner to maintain tension and to prevent
vibration of the medium 1in its plane of travel and also to
prevent transverse vibration. A movable guide 1s typically
pivotally mounted on the frame of the engine or other
machine by a shaft such as a bolt or a pin.

FIGS. 8 and 9 show a plastic movable guide 300 used as
a tensioner lever 1n a chain transmission disclosed in Japa-
nese Patent Application No. 2000-382798. This plastic mov-
able guide 300 comprises a guide body 301, including an
clongated shoe 302 having a front surface for sliding contact
with a traveling chain, belt or the like, and a plate-receiving,
portion 303 extending longitudinally on the back of he shoe
302. The shoe and plate-recerving portion are integrally
molded as a unit from a synthetic resin. A reinforcing plate
308, made of a rigid material, for reinforcing the guide body
301, fits mnto a longitudinally extending slot 307, which
opens at the edge of the plate-receiving portion 303, the
opening facing in a direction opposite to the direction in
which the front surface of the shoe faces. At one end of the
plate-receiving portion 303, a mounting hole 3035 1s provided
for mounting the guide body on the frame of an engine or
other machine. A through hole 308 A 1s provided at one end
of the reinforcing plate 308. When the reinforcing plate and
ouide body are assembled together with the reinforcing plate
fitting 1nto slot 307, the through hole 308 A and the mounting
hole 305 are in register with each other, and receive a
mounting bolt, pin or the like.

Because the plate-receiving portion 303 and the shoe 302
are integrally molded of synthetic resin, the guide body itself
presents a surface for slhiding contact with the flexible
fransmission medium, and 1t not necessary to provide a
separate shoe. Consequently, the number of parts, and the
number of steps needed to fabricate the guide, are reduced.
Since a longitudinal slot 307, opening at the edge of the
plate-receiving portion 303 receives a reinforcing plate 308,
the rigidity, toughness, strength of the plastic movable guide,
and especially the rigidity of the guide against bending in the
plane of pivoting movement, are significantly improved.

In the conventional plastic movable guide 300, the rela-
tionships between the respective sizes and shapes of the
ouide body 301 and the reinforcing plate 308 have not been
considered important, and, 1n practice, the size and shape of
the reinforcing plate 308 have been designed to be the same
as the size and shape of the slot n the guide body 301.
However, variations 1n production accuracy and differences
between coellicients of thermal expansion of materials cause
the end of the reinforcing plate to protrude slightly from the
cguide body.

The above-described plastic movable guide produces
more noise than a plastic movable guide composed only of
resin material.
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A reinforcing plate made of a rigid material such as metal
wears more readily than the resin forming the guide body.
Thus, 1t 1s necessary to subject the reinforcing plate to a
preliminary strengthening process such as heat treatment to
enhance 1ts wear resistance. The preliminary treatment of the
reinforcing plate increases the production cost of the guide.
The preliminary treatment also causes distortion of the
reinforcing plate, resulting 1n difficulties 1n fitting the rein-
forcing plate into the slot of the guide body.

The mventors have studied and analyzed the cause of
noise in plastic movable guides, and the cause of wear of the
reinforcing plate, and have found unexpectedly that the
above-mentioned problems do not occur 1n all plastic mov-
able guides, but only 1n guides in which an end of the
reinforcing portion protrudes from the slot of the guide body.
They found that direct contact between a plunger of the
tensioner and the reinforcing plate causes the generation of
noise 1n the conventional plastic movable guide, and also
causes the reinforcing plate to wear earlier than the guide

body.
SUMMARY OF THE INVENTION

Accordingly, among the objects of the invention are the
solution of the above-mentioned problems of prior art plastic
movable guides and the provision of a plastic movable guide
having superior quietness of operation, easy assembly and
reduced production cost.

The plastic movable guide 1n accordance with the mmven-
fion comprises an elongated guide body and a reinforcing
plate. The guide body 1s composed of an elongated shoe
having a front surface for sliding contact with the power
transmission medium and a back side, and a plate-receiving
portion extending longitudinally along the back side of said
shoe and having a longitudinally extending slot having an
opening facing 1n a direction opposite to the direction in
which the front surface of the shoe faces. The shoe and
plate-receiving portion are integrally molded as a unit from
a synthetic resin. The reinforcing plate fits into the slot, and
the guide body and reinforcing plate are pivotable about a
mounting located adjacent one end of the guide body. A part
of the plate-receiving portion, remote from the pivoting end
of the guide body, forms a plunger-engaging surface,
engageable with the plunger of a tensioner. The plunger-
engaging surface 1s divided by the opening of the slot, and
the reinforcing plate i1s recessed in the slot, at least at the
location at which the slot divides the plunger-engaging
surface, so that the reinforcing plate does not protrude from
the part of the opening of the slot that divides the plunger-
engaging surface.

Preferably a mounting hole for mounting the guide 1s
provided adjacent said one end of the guide body, and a
through hole 1s provided adjacent an end of the reinforcing
plate. These through holes are 1n register with each other
when the remforcing plate 1s located 1n said slot so that the
reinforcing plate and the guide body may be held together
by, and pivoted on, a shait extending through the mounting
holes.

The plastic material forming a guide body 1s not espe-
cially limited. However, since the sliding contact surface of
the guide body functions as a shoe, the material 1s preferably
a so-called “engineering plastic,” such as a polyamide resin,
having excellent wear resistance and lubricating properties.
A fiber-reinforced resin may be used either with or without
a non-reinforced resin. The material of the reinforcing plate
1s not especially limited but should be selected so that the
reinforcing plate has the bending rnigidity and strength
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required for a plastic movable guide. Iron based metals,
nonferrous metals such as aluminum, magnesium, titanium
and the like, engineering plastics such as polyamide resin
and the like, or fiber reinforced plastics are preferably used.

The following unique effects are obtained by a plastic
movable guide having the above structure.

The plunger of the tensioner 1s engaged by a large area of
the guide body, and therefore the contact area between the
movable guide and the plunger 1s much greater than in the
case where the plunger and the reinforcing plate directly
contact each other. Accordingly the contact pressure 1s
reduced, which results 1n decreased wear of the reinforcing
plate at the location of the plunger-engaging portion of the
cguide body. Since the tensioner plunger engages only the
plastic material of the guide body, no metallic noise 1s
generated. Moreover, the plastic material of the guide body
also absorbs vibrations better than 1n the case where the
plunger and the reinforcing plate contact each other directly.
Thus, the plastic movable guide 1n accordance with the
invention pivots quietly, imparting appropriate tension to a
chain, a belt or the like, and also reliably prevents vibration
of the chain, belt or the like, including both vibrations 1n the
plane of circulation, and transverse vibrations.

Because the guide body and reinforcing plate are held
together by a mounting shaft that extends through mounting
holes 1n both elements, the guide body and the reinforcing
plate can pivot about the mounting shaft in cooperation with
cach other, without the reinforcing plate becoming discon-
nected from the guide body. Even if there 1s a difference
between the coeflicients of thermal expansion of the rein-
forcing plate and the guide body, the reinforcing plate and
cguide body are secured together at one end and are free to
expand and retract longitudinally relative to each other so
that deformation and breakage due to thermal effects are
avolded.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an exploded view of a movable according to a
first embodiment of the imnvention;

FIG. 2 1s an elevational view of a surface of the guide
body, as seen from the bottom of FIG. 1;

FIG. 3 1s a cross-sectional view taken on plane A—A 1in
FIG. 1;

FIG. 4 1s a cross-sectional view taken on plane B—B 1in
FIG. 1;

FIG. § 1s a cross-sectional view taken on plane C—C 1in
FIG. 1, and also showing a plunger contacting a plunger-
receiving portion on the guide;

FIG. 6 1s an exploded view of a movable guide according,
to a second embodiment of the invention,

FIG. 7(a) is a cross-sectional view taken on plane D—D
i FIG. 6;

FIG. 7(b) is an enlarged view a portion labeled “E” in
FIG. 7(a);

FIG. 8 1s an exploded view of a conventional movable
ouide; and

FIG. 9 1s an elevational view of a surface of a guide body,
as seen from the bottom of FIG. 8.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

A first embodiment of the invention will be described with
reference to FIGS. 1 to 5. In FIG. 1, a plastic movable guide
100, used in a chain transmission 1s formed by inserting a
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reinforcing plate 108 into a guide body 101 1n the direction
of the arrow. The guide body 100 1s integrally molded as a
unit from a synthetic resin, and comprises a shoe portion 102
having, on its front side, a sliding contact surface on which
a chain travels, and on 1ts opposite side, a plate-receiving
portion 103, extending longitudinally along the guide. A
flange 104 1s formed along the edge of the plate-receiving
portion 103 remote from the shoe. The guide body 100
further includes a boss 106 having a mounting hole 105. The
plate-receiving portion 103 has a truss-shaped arrangement
of reinforcing ribs 103', and a longitudinally extending slot
107, opening 1n the flange 104 and facing in the direction
opposite to the direction in which the chain-contacting
surface of the shoe faces.

To reinforce the guide body 101, a reinforcing plate 108,
having a through hole 108 A for a mounting shaft such as a
bolt or pin, fits 1nto slot 107 from the side opposite to the
side having the shoe 102.

A plunger engaging portion 101B i1s formed on the
plate-receiving portion of the guide body near the end
opposite the end at which the mounting hole 1085 1s located.
The surface of the plunger-engaging portion i1s divided by
the slot mto two parts, which are engageable by the plunger
of a tensioner to control pivoting movement of the guide. As
shown m FIG. §, 1n the plunger engaging portion 101B, the
reinforcing plate 108 1s slightly recessed, and does not
protrude beyond the slot opening. The term “slightly
recessed” means that the reinforcing plate 1s recessed to a
degree such that the plunger can be reliably engaged with the
plunger engaging portion 101B during pivoting movement
of the guide, without the head of the plunger coming into
contact with the reinforcing plate. The depth to which the
edge of the reinforcing plate 1s recessed below the plunger
engaging surface 1s not necessarily limited. However, it 1s
preferred that the depth of the recess be not more than the
width of the slot. That 1s, the depth d to which the plate 1s
recessed should be related to the slot width w so that the ratio
d/w, as depicted 1n FIG. §, 1s 1 or less.

The shape of the plunger-engaging portion 101B 1s not
limited especially. Nevertheless, it 1s desirable to provide
protrusions 104A, as shown 1n FIG. 5, along both edges of
the flange to prevent lateral shift of the guide relative to the
plunger, which could result in dislodging of the plunger from
the plunger-engaging portion 101B.

In this embodiment, the reinforcing plate 1s recessed 1n
only at the location of the plunger-engaging portion 101B.

However, the reinforcing plate 108 may be recessed along
the entire length of the movable guide.

The plastic movable guide having a reinforcing plate 108
fitting 1nto 1ts slot, 1s mounted on a frame of a machine such
as an engine by fastening the guide body 101 and the
reinforcing plate 108 together on mounting bolt, such as
shoulder bolt 109, as shown 1n FIG. 3. The shoulder bolt 109

has a pivot support portion 109A.

Even if there 1s a difference between the coeflicients of the
thermal expansion of the guide body 101 and the reinforcing
plate 108, the reinforcing plate 108 1s held 1n the guide body
by engagement of 1its through hole 108 A with mounting bolt
109 or a mounting pin. Thus, the guide body and the
reinforcing plate are free to move relative to each other in
the longitudinal direction so that deformation and breakage
are avolded. However, the engagement of the straight edge
portion near the end of the reinforcing plate 108 with the
wall of the slot 107 when the plate 1s fitted into the slot,
prevents the reinforcing plate from pivoting relative to the
ouide body, and thereby maintains the recessed relationship
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between the plate and guide body at the location of the
plunger-engaging portion 101B.

In the embodiment of the invention shown 1n FIGS. 6,
7(a) and 7(b), a plastic movable guide 200 is formed by
inserting a reinforcing plate 208 1nto a guide body 201. The
confliguration of the guide 1s the same as that of the previ-
ously described embodiment, except that reinforcing ribs
203' on the plate-receiving portion 203 are formed so as to
be perpendicular or nearly perpendicular to the shoe 202,
and that punched holes 208B are formed in the reinforcing
plate 208 to reduce the weight of the guide.

Because the reinforcing plate 1s recessed below the open-
ing of the slot direct contact between the plunger of a
tensioner and the reinforcing plate 1s avoided. Consequently,
no metallic noise 1s produced 1n the operation of the guide.
Moreover, the end of the plunger of the tensioner 1s engaged
with a large area of the flange portion of the plastic guide
body so that contact pressure on the guide body 1s reduced.
This results 1n decreased wear 1n the reinforcing plate.
Accordingly, hardening of the reinforcing plate by a process
such as heat treatment 1s not required, and consequently the
production cost of the guide can be reduced. Furthermore,
since the reinforcing plate 1s not distorted by heat treatment
or other preliminary processing, the ease with which the
reinforcing plate can be fitted into the slot of the guide body
in the assembly process 1s significantly enhanced.
Additionally, noises which occur as the guide pivots 1n its
operation are absorbed by the plastic guide body. The
reduction of noise produced by the guide contributes to an
overall reduction 1n the noise produced by the engine or
other machine 1n which the guide i1s 1incorporated.

Because the guide body and the reinforcing plate are both
pivotally mounted on a shaft extending through aligned
mounting holes 1n both elements, they are held together by
their engagement with the shaft, and can cooperate with each
other without the reinforcing plate becoming disconnected
from the guide body. Additionally, if there 1s a difference
between the coeflicients of the thermal expansion of the
reinforcing plate and the guide body, the elements can
expand and contract relative to each other 1n the longitudinal
direction of the guide. Consequently, breakage of the guide
due to thermally induced deformation does not occur, and its
service life 1s significantly improved.

10

15

20

25

30

35

40

6

We claim:

1. In a power transmission comprising a flexible traveling
power transmission medium, the combination of a tensioner
plunger having a guide-engaging end surface, and a plastic
movable guide comprising an elongated guide body com-
posed of an elongated shoe having a front surface for sliding
contact with the power transmission medium and a back
side, and a plate-receiving portion extending longitudinally
along the back side of said shoe and having a longitudinally
extending slot having an opening facing in a direction
opposite to the direction 1n which said front surface of the
shoe faces, the shoe and plate-receiving portion being inte-
orally molded as a unit from a synthetic resin, and a
reinforcing plate fitting into said slot, the guide body and
reinforcing plate being pivotable about a mounting located
adjacent one end of the guide body, wherein a part of said
plate-receiving portion remote from said one end of the
ouide body forms a plunger-engaging surface engaged with
saild end surface of said plunger, the plunger-engaging
surface being divided by the opening of said slot, and said
reinforcing plate being recessed 1n said slot, at least at the
location at which the slot divides said plunger-engaging
surface, so that said reinforcing plate does not protrude from
the part of the opening of said slot dividing the plunger-
engaging surface, whereby the plunger 1s prevented from
direct contact with the reinforcing plate.

2. The combination according to claim 1, mn which a
mounting hole for mounting the guide i1s provided adjacent
saild one end of the guide body, and a through hole is
provided adjacent an end of said remnforcing plate, said
through holes being 1n register with each other, whereby the
reinforcing plate and the guide body may be held together
by, and pivoted on, a shaft extending through said mounting
holes.

3. The combination according to claim 1, in which the
amount by which said reinforcing plate 1s recessed in said
slot, at the location at which the slot divides said plunger-
engaging surface, 1s not more than the width of the slot,
whereby said guide-engaging surface of the plunger 1s
maintained at a distance not greater than the width of the slot
from said reinforcing plate.
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